WORLD INT: 



PCT 

INTERNATIONAL APPLICATION PURL 




• - \; : K 



\T ■ V-OP! ATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A61K 39/145 



(21) International Application Number: PCT i 

(22) International Filing Date: 14 October 19 ^ 



(30) Priority Data: 

08/949,757 



14 October 1997 (14. K 



(63) Related by Continuation (CON) or Continuation- :n- 
(CIP) to Earlier Application 

US Ob V- 

Filed on 14 October 199" 



(71) Applicant (for all designated States except I 
[US/US]; 12280 Wilkins Avenue, Kockville, > 
(US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): FATTOM. 

[IL/US]; 1710 Lone Drive, Kockville, l ^ 
(US). SOOD, Ramesh, K. [CA/US]; 10203 N 
Rockville, MD 20850 (US). SHEPHERD, Sr.ra. : 
17668 Towne Crest Drive, Gaithersburg, MD 

(74) Agents: BENT, Stephen, A. et al.; Foley & Lard nr. . 
3000 K Street, N.W., Washington, DC 20007-:- 



(54) Title: ENTEROCOCCUS ANTIGENS AND \'A< 



P51 £^a^$J5JTB»H»re ' 
own. 74 L4 
0JC3 




(57) Abstract 

A majority of E.faecalis and E. faecium clinic;! 
associated with each of the five groups. The Enter ocah 
elicit production of protective antibodies. According! 
significant (pathogenic) Enierococcus isolates. The an 



( 1 i i ln[r;-|i;iin>n;ii i ; 



j i43j inuTii.iUuimi j' 



:>licalii>:i Nunmer: 
,)lic;iiii.n Da:> 



WO 99/18996 

22 April 1999 (22.04.99) 



;;iU\s 
ll, < K - 

■i:. 10. 
V, L, 
. T. R( 

■<n. i.> 
■n\ k< 
OL c 
\l. v: 
■\. <:■'■■■ 



\ Published 



•• LSi. 

■ i : S v 



VI w 
K 

, DI- 
SH;. 



AT, AU, AZ, BA, BB, BG, BR, 
Z. DE, DK, EE, ES t FI, GB, GD, 
!\ KE, KG, KP, KR, KZ, LC, LK, 
; , MG, MK, MN, MW, MX, NO, 
), SE, SG, SI, SK, SL, TJ, TM, 
Z, VN, YU, ZW, ARIPO patent 
D, SZ, UG, ZW), Eurasian patent 
I D, RU, TJ, TM), European patent 
)K, ES, FI, FR, GB, GR, IE, IT, 
■ API patent (BF, BJ, CF, CG, CI, 
MR, NE, SN, TD, TG). 



r.aiiau,', sew.'-. >cport. 

, v - , the time limit for amending the 

: to nc hed in the event of the receipt of 



.•;;ni!b. i espectively. Distinct antigens are 
;,ms c: f..faecalis and E. faecium, and can 

;ich :e 



:ct against infection by clinically 
also useful in diagnostic assays. 



FOR THE lu KPOSJ-S OF 1 \r DKMMK). \ ONLY 



Codes used to identify States party to the PCT ; ; ml- - pr-r-i^ ■ •Hfchmi: international applications under the PCT. 



AL 


Albania 


ES 


Spain 


l> 




SI 


Slovenia 


AM 


Annenii 


FI 


Finland 


1. 1 




SK 


Slovakia 


AT 


Austria 


FR 


France 


1.:. 




SN 


Senegal 


AU 


Australia 


GA 


Gabon 


1 V 




sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kinpcloi: 


Ml" 




I'D 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


Ml) 




TG 


Togo 


BB 


Barbados 


GH 


Ghana 


Ml., 




T,) 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


1 I;-; k::-ma ■ ' iinslnv 


■I'M 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 






IU 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


i ! 




TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


V \ 




L'A 


Ukraine 


BR 


Brazil 


IL 


Israel 


Ml. 




I'G 


Uganda 


BV 


Belarus 


IS 


Iceland 


iv 1 U 




US 


United States of America 


CA 


Canada 


IT 


Italy 






i:z 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


r.r. 




VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


'■i 


Nc::K-:lai!ii> 


vu 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyasian 


f >v 




7AV 


Zimbabwe 


CI 


C6te d'lvoire 


KP 


Democratic Peut;;; : 


-.7 


' v. 7 f -a i ;t i '. , ■ 






CM 


Cameroon 




Republic of Kon : 


CI 








CN 


China 


KR 


Republic of Kor ; . 










cu 


Cuba 


KZ 


Kaiakstan 


K< ) 








cz 


Czech Republic 


LC 


Saint Lucia 


iU 








DE 


Germany 


LI 


Liechtenstein 


. 1 1 








DK 


Denmark 


LK 


Sri Lanka 










EE 


Estonia 


LR 


Liberia 











WO 99/18996 



rCT/US98/21561 



ENTEROCOCX I t ANTIGENS AND VACCINES 



backgicc u? w cf the in ^z:tticn 



The present i 
Enteroccccus that a: 
for obtaining and us 
The prevalence < 
steadily. Strains c: : 
12% of all the ncs,. 
patients and they eiv 
isolated from patier.: . r: 
increased prevalence 
part to the appearance 
resistant to antimicr: 
to treat with cur:- 
increase in antibict::. 
increased the import::: 
therapeutic approach-. .• 
Various groups :t;v 
from Enterococcus . : 
contain a 1,3 -linkec 
been isolated from 
current class if icac : c 
glycosylated with 
glycosyl residues vno: 
residues, and is oe 
because of its predcv; 
protoplast membrane. 
231-39 (1963) . 

Pazur et al . , 
isolated two other pel 
faecalis strain n. 
characterized as a die 
D-galactose, while to 
a tetraheterogly con 
galactose, rhamnose, 



r,n ten 



. : :.ve:v :•: 



tc antigens from 
vaccines, and to methods 

cenr . 

:v i niece con is increasing 
s ncv; are responsible for 
i.i cn: aionc hospitalized 
h i c s i c c rr.mo n o rg an i sm 
ccmial infections. This 
— is due at least in 
c ence^ococci that are 
he re fore di f f i cult 
■ r: . I..:,.-.. antibiotics. The 
:ance e:tonc En zerococcus has 
aiternaiive prophylactic and 
i e n c e r c t c c c a 1 i n f e c t i ons . 
cieo -.'saccharides isolated 
- f li;: ie:incio acids which 
/ c e r c one i o n a i e a c kbone have 
)C :; i: c i ■ which according to 
raeca^is. Position 2 is 
m sac char ides of 
:h mav be esrerified with alanyl 
ctec intracellular ceichoic acid 
:ance net ween me cell wall and the 

Microbiol . 33: 



tK. e n 



. . :: (■: i 



1 *1 f-- 



24 6 : 1711 -S; (1971) , have 
vi, trton the ceil wall of E. 
t n e = c p c 1 y s a c char ides i s 

connoting of glucose and 
.'.■saccharide is said to be 
oi line- 1 - decxy- galactose, 

:. lar ratio of 1:1:2:4. 
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Bleiweis et al . 
have isolated a thir:: 
group D Streptococc: 
material includes g-- 
rhamnose, ribitol, an. 
is not provided, however, 
material may be ribcc.l pi 
attached sugar substituer.es. 
that glucose and N- a ecrry] c 
components of the ant:^e:;;c £ 
Enterococcus arrt : gen i : 
protective antibodies -eeeld ' 
preventing and/ or trer;:ra E 
the art discloses a variety 
every antigen is effective a 
the material reported : r. the 
be effective in r reject 
Enterococcus. In the., 
antigen is immunogenic-., 
of antibodies, prove-; 
conclusion that the are. 
antigen therefore is useful i 
Finally, the ere e 
serologically is a very div 
diversity suggested that a vac 
number of active components \ 
al . i Microbiol . Immuncu 2 6 : 



4 : 3e: - 87 (1967) , 
:. rcr strain D76 of 
composition of this 
. ne , ga 1 actosamine , 
act una 1 information 
rtulated that this 
.eienoic acid with 
as been Hypothesized 
trhe possible 



ait: -I 



reaar: 



n : ocaie: 



,:e of eliciting 
. effective means of 
a infection. While 
— earns antigens, not 
•. . Inceed, none of 
nas been shown to 
. nst infection by 
disclosure that an 
auses the production 
rienr basis for a 
tectcve and that the 
■ ' ■ e 

r n a : En t erococcu s 
This serologic 
prised of a practical 
easibie. Maekawa et 



SUMMARY OF THE TraYENT ~ ON 



It is therefore an cojert 
provide Enterococcus -.nr. : gens 
E. faecalis and E. ra-s:rrsru t:t 
the production of pre: •. -it : ve an 

It is a further cry eat 
contains Enterococcus antigens, 



resent invention to 
a ~ y antigens f rom 
aparie of eliciting 

mde a vaccine that 
.rticulariy a vaccine 
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that contains antic-::.. 
f aecium. 

It is another cry -:- . : :c 
composition that cc::;::::s 
Enterococcus antigens 
faecal is and E. faeciu:::. 

In accordance v::i:. 
to the invention 
Enterococcus antigen :. : . : . 
from one of ATCC 2 01. . 
202016, and ATCC 202CI7 
Enterococcus antigen .: r 
of an E. faecalis ant : at 
glucose and rhamnose ::: 
E. faecalis antigen coor: 
comprises a 6-deoxy 
comprising 2 -ace t ami c: 

The antigen can 
immunotherapy methods 
covalently bonded t 
recombinant ly -produce:: 
Pseudomonas aeruginosa t 
provided. The antige::- 
vaccine , particular: y 
immunotherapy. The a:: 
produce immune globu--: 
the production of mere: 
therapeutic use. 

Other objects, 1 
invention will become a 
description. It shou: 
detailed descript ic:: 
indicating preferrec 
given by way of illiv 
and modifications 
invention will become . 
from this detailed ciee 



tnese a:: 

More 
selecte c 
n: ccmpr: 



. • : ;:ec: lis and E. 

rcvioe : ::, r pe r imrv.une globulin 
ar/::ccd:e: directed against 
: c . • antigens from E. 

:: ::;::: objects according 
ore v.; dec an isolated 
w::. :: antibodies to cells 
y;;2Ci4, ATCC 202015, ATCC 



riy, 



an isolated 



Tion- t: 
toxin 



lures 



n::n r.v. :a 



ne group consisting 
. -acetamido-2-deoxy- 
1:2 molar ratio, an 
rnande repeat which 
n. : aecium antigen 
ee and calactose. 

assays or in 
v/nicr the antigen is 
ler preferably a 
mutant strain of 
ichtneria toxoid, is 
:tes are useful in a 
vaccine. for active 
also can be used to 
immunotherapy, or in 
es for diagnostic or 

viaaes of the present 
:e following detailed 
a. however, that the 
::e examples, while 
:.ne invention, are 
: ir.ee various changes 
ana rveope of the 
skilled in the art 
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ERIEFDEJ 



RRICTICN OF 



"HE DRAWINGS 



Figure 1, 2 a-:: 
antigens according ce 



:r Enterococcus 



DESCRIPTION 



PREFERRED EMBODIMENTS 



It surprisingly aas Deer. c:r::cver::d that the majority 
of E. faecalis clinic.-.. isciatee fall into twc groups, and 
that the majority c: R. fae::i::;. hu^r. clinical isolates 
fall into three groups . The cicecvery that the majority of 
clinical isolates arc :r.5ra:M:.::ec :: a cr:ly a few common 
antigens is unheralde .-. era . permits development 

of multivalent vacc: :. mat eancric:. a minimal number of 
active components ye: are prc:a:::ve acamst the majority 
of clinical isolates. 

Antigens characteristic: c; each ;■ f the two groups of 
E. faecalis and three- creeps cf R. saecium can be 
extracted, purified idenci::ed. In this: regard, an 

antigen is character: at: c cf a -arc up cr strain of bacteria 
if it is expressed by - . ••. cm: m a quantity sufficient 

to cause a significant immune : . a.a.r men a whole cell 
vaccine of the group a: scram : a irmmtec int o an animal, 
i.e., an animal practices prca.;:::v-:- antibodies when so 
inj ected . 

The E. faecalis: characteristic antigens are denoted 
herein as EFS1 and EEE1 , and the E . faeciu:r t characteristic 
antigens as EFM3 , Rite; ana RRRR . These antigens are 
referred to collect:-.- nermn ... " Ra : erccvcc-s antigens." 
A strain of bacteria m eallec m EE; t scram if a whole 
cell vaccine of the a-ram a cane- significant immune 
response primarily t twara RR. . van : . injected into a 
subject, and only a miner resnmsa EES! . Similarly, a 
strain of bacteria is .n.aec an IRE £2 era::, if a whole cell 
vaccine of the strain trccuac : significant immune 
response primarily ■ avaarc EEIE mm injected into a 
subject, and so fern. 



WO 99/18996 



PCT/US98/71561 



While each of t: ■ - 
and E. faecium expre^..-^ 
that may be readily 
amount, the groups 
of the other group u 
immunized with whole 
mount a significant 
characteristic antic? n 
only poorly to the ;:; 
characteristic of tne 
absence of a precipn. 
immunized rabbit and 
other group. 

The degree to v.:;: 
expressed by cells va::. 
against a whole eel „ 
antibodies to EFS2 m 
agglutination and by 
Antisera generated ay;:: 
strain, on the other ;. . 
precipitate with EFEl 
The Enterococcu:: 
strains of E, fae::.. 
protocols provided :.• . 
production of protect 
immunocarriers . They 
vaccines that prcvio: 
mammals, e.g., horse.:: 
against infection by 
Enterccocci . In thi:. 
isolate is one the: 
mammals . 

E . faecalis an . 
grouped by slide 
appropriate antibody 
bacteria. Slide agglu' 
show that the majcri:. - 
groups, EFS1 and EFS .' 



T.mune- 
icr a 
banc 



: z n e c . 
re soon: 



.weer. 



rcees cf E. faecalis 
iracteristic antigen 
fied in recoverable 
; icen characteristic 
is. However, when 
the groups, rabbits 

only toward the 
an:: not at all or 
: the antigen most 

as : hown by the 
antibodies from the 
riaracteristic of the 



: here: c: 
crcter 



naract erist:. c antigen is 
e:.y .. • antisera generated 
y'FS;: strain contains 
leteeiahie both by slide 
ccv:::s:s assay (infra). 
r ce_l vaccine of an EFS2 
z ccnr.am antibodies that 



. eadily obtained from 
recnhi, pursuant to 
lapanie of eliciting 
• when conjugated to 

re used to prepare 
: : humans and other 
:• • dogs, and cats, 
:nificant isolates of 
;. n i c a 1 1 y s igni f i cant " 

_n numans or other 



: r e n ; 



a e ne e 



ia_ isolates can be 
r:"ent:. , using an 
agglutination of 
nts with E . faecalis 
:iates :ali into two 
uec aqunst an EFS1 
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im 



that 
an: i gei 
eraoerii 



Strain of E. faecal. ^^u::: 
strains of E. faec-... m. I:,: 
generated against a:. FFF1 stra 
absorbed out with cel.. men :r.t 
sera may then cent mm ' sggmi 
Antisera genera:. amirs 
faecalis agglutinate: only 
reactivity cannot be aimer bee c 
expected, absorption mm ceils 
the reactivity of th: a aritmer 
strain. While nor ••• . .. my - c 
hypothesized that FFF a no FF: 
contain EFS2 antigen, 
otherwise masked by e; 

Slide agglutmat : 
that the majority a: ^nnca. 
groups . Ant i s e r a ra:a: a g a i n s t t w 
results similar tc m . . : emamea v;:: 
is ; antisera generate; against FFF.- 
agglutinates both • an:: FFy : 

reactivity of this tamsera va::. a: 
absorbed out with ce.'. . : re:: an • FF; 
sera then agglutinate: mm FFm stra 
ab s orp t i on also cause-:: a r e a a e m a : : i :: 
from EFM5 strains, mo: eating mat 
antigen is exposed on me surrace ci 
Antisera general-:-.;: against a FFF 
agglutinates only mates m t: 
reactivity cannot rm . . a/ ne amerce 
EFM3 strain. As exmsmo, amorrm 
EFM5 strain reduces ma reastmity 
cells. Similarly FFF. - ana FFF: stra 
contain EFM5 antigen .-.gam ::a: -~ 
to be covered or ctrs muse aassm :a 
cells . 

Antisera raisea .a.;:a: an FFF 
is specific only : tmm f: 



mm SFF1 and EFS2 
a.mity . f antisera 
F . F a e ca 1 i s can be 
■ tram. 'Fhe absorbed 
, :.ly an FFS2 strain. 
FFF: strain of E. 
a trams, and this 
a FFF1 bacteria. As 
:: FFF2 strain removes 
tema mom an EFS2 
a. a by theory, it is 
cms of Z. faecalis 
n tic en is covered or 
FFSl telle, 
v: : t h Z . : a e c i urn s how 
tee mil into three 
: af tne groups give 
u F. saemlis. That 
tram c:_ E . faecium 
:: a c t e r 1 a , and the 
FFFF- strain can be 
strain. Fhe absorbed 
a c: bacteria. This 
r-u activity with cells 
mm amounts of EFM5 
FFF1 cells. 

E ::n:n c: E . faecium 
croup and this 
: :at with cells of an 
:n wn.:: ceils from an 
-: this antisera with 
in: t: Z. faecium both 
:t men is nypothesized 
FFF': ant : gen on EFM3 

arm: c; E. faecium 

strains in slide 
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:eo , 



.-toe : 



agglutination exper:::. 
cross reactivity wi:r. 

Antibodies gene: 
generally are not 
surface, as shown t" tree trie::: 
with pronase E. Wner killed 
hours at 37°C with BC, uc/ml pre 
slide agglutination • > - • 

difference in the acc: nan i er 
with untreated £. fae::^ or r. . 
treatment does not rer.cve the su; 
the antibodies are d: 
Represent at lves 
three £. faecium ot 
Budapest Treaty with 
and have been giver 
EFS1) , 202014 (£. fae 
202016 (£. faeci ujti LFM^ , , £ 
respectively. Antigen a:cci 
isolated from the depositee 
strains can be used t: menu 
ant i g e n according to ; r e 
be extracted and t ... 
described herein. 

Enterococcus ar.: :. ge 
be obtained in record- re 
pure form, from their res 
isolates cultured purs; 
herein. A "recoverable 1 
the isolated amount ; r 
methodology less se:/::: 
immunoassay, and car. o ■ 
involving transfer :: t: 
In an iliustra: v 
according to the presort 
or £. faecaum first g 
transferred to a 2 : 
80-liter fermentor :.: '.. 



invert :c:. 



rrisera demonstrates no 
r bacteria. 

tne whole cell vaccine 
d proteins on the cell 
: formalin-killed cells 
. le are incur at ed for 3 
re E , and then tested in 

oell sera, there is no 
.ttern from that observed 
-talis, i.e., the pronase 
ice antiaen against which 



re two E. :: aecalis and 
er depc titer under the 
tvpe Culture Collection, 
. 202013 \E. faecalis 
CI.015 (£'. faecium EFM3) , 
i:i7 (E faecium EFM5) 
to the invention can be 
sins, or the deposited 
-or strains which express 
from which antigen may 
ordance with protocols 



ipi 
re: 



o to the ir 
and in st 
/"aecalis an: 
.e protocol. 

this regarc 
en is cete: 
tadiolareli: 
t further it.; 

er se into . 
to obtain. 

a strain of 
.rod agar pi 
.a starter 
e same roe din 



vent ion can 
bstantially 
i £. faecium 
described 
means that 
table by a 
.g, such as 
;nipulations 
ooiut ion. 
mg antigen 
E. faecalis 
ote and then 
flask. An 
with added 



WO 99/18996 



PCT/US98/21561 



4% glucose is inccal.e 
fermented fcr 16-24 m 
separate the ceils :r 
antigens can be ex: 
supernatant . 

When cell paste 
stirring the paste 
(TCA) , and then pre a: 
or more sequential c: 
When supernatant n 
directly to precipe, 
produces a crude an:: 
The crude extra; 
and lyophilized. Th- 
buffer and punfie: 
Fractions containing 
concentrated, and 
chromatography is a:: 
size on a suitable 
are pooled, ccnce:: 
Purified antigen is 

A composition a: 
the present invent 
antigen (s) or a :c:v_ 
that the compositic; 
interferes with el:.: 
antigen (s) when the 
context, or wrl: 
characteristic of e 
embodiment , the ccrr.r 
E. faecium antigens. 

The antigens a: 
the production e: 
presence of Entercc 
antibody in a samp, 
antibody specific t: 
a sample su spec tea 
antigen and monitcr 



■;:rter f^ash. Cells are 
el_s were ce:.trifuged to 
-ant. Lach of the five 
either cel.. paste or 

r.tigen is extracted by 
'% trichloroacetic acid 
the TCA solution by one 
v:ith cold et ::anol/CaCl 2 . 
ayernatani i a subjected 
:ld ethanal/C aCl 2 . This 

:ved in water, dialyzed 
material is dissolved in 
x change chromatography, 
n be peeled, dialyzed, 
and size exclusion 
the antigen further by 
:: e n - cont among f r ac t i ons 
laced, oialvzed and _yophilized. 
: . .. ■::;{.;: ;:y : H -ynMR spe c t rca copy . 
.;:e Loiters as sets antigen according to 
:. "consists essentially of" the 
irate a: the antigen is) , which means 
aces net contain any material that 
ration of an immune response to the 
aanositian :s used in a therapeutic 
cot aa; i gen- ant i body coupling 
diagnostic assay. In a preferred 
iition contains both E . :aecalis and 

: t imc to tne invention are useful in 
.caohostic aasays fcr detecting the 
acta ant : can and/or ant i ~ Enterococcus 
e:tner tea: In terocccctna antigen or 
... L;: t e: aa i aoL.s antigen is mixed with 
; o n : a i n i : : - E nzerococcvr ant i body or 
::r a: a; ; :•; a - antibody binding. The 
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antigen cr antinocy 
enzyme label . In c. . 
antibody is immcb:;::t 
antigen cr antibody 
or antigen contact ir::.- 
then is brought in: : 
matrix, and the surrn 
binding . 

For example , co- 
enzyme -linked i mmu n c c . 
or antibody is tc:::..: 
antibody or enzynie-:: 
and/ or quantify ant-L. 
Alternatively, a wer ■ 
solubilized and se 
nitrocellulose pape: . 
enzyme or label-cere c 
as horseradish perc:::. 
filter paper in c:. 
detectable substra: 
advantage of not rc. :.: .. 
desired antigen. iJe^ 
techniques are found 
al . (eds . ; , CURRENT ; 
Wiley and Sons (198- 
incorporaced by refer 
In a vaccine cc; 
the antigen (s) to a:, 
or protein, to imp::, 
cells for the induce: 
antigen. This is 
intended for use ir. : 
immunocarrier enna;; : 
immunization and rc: 
volunteers for c 
immunocarriers accc r 
tetanus toxoid, d : : • 
Exotoxin A cr its de: 



la:..- 

• : err: c 

c on :. 
'"cess :i' 
; surface 
concacc 
o is cion: 

.linger: c: 
cent :ee; 

CO 5 C ■:. 

ngen cc: 
:dy or ."-::: 
re blc: 
:a rated 
The a::r i 

• .: ed a:r. 
a s e - 1 c: z 

pre sen 
Wecce 
ring per: 
cripticrc 
..:: Chape e 
TCTOCGn 

Che cc 



ciuncc 
che 
of : 
ccicu 
cenc : 
irr.c 
:repa: 
sive 



with a radioactive or 
ceiment, the antigen or 
n matrix such that the 
z complementary antibody 
:he matrix. The sample 
llc the suriace of the 
red for antigen-antibody 



nbody can be used in an 
1LISA) , in which antigen 

phase and an enzyme - 
ace is used to detect 
c present :n a sample. 

.■ can be used in which 
iqens are bound to 
■ chen is detected by an 
-unoglobulir. (Ig), such 
:cate by incubating the 
c: a prec: pi table or 

clot assays have the 
-eater char: 50% for the 

TLISA and western blot 
and 11 of Ausubel, et 
MOLECULAR E I OLOGY , John 
ccs of which are hereby 



ea c: 
nve e 



:referabie c 
usually a 
ction betv/e 
\e response 
. nportai:: : 
reduced res: 
city been 
gh- t itered 
:i zation . 
esent inven 
Pseudcmona 
ceo inane 1 v-r 



o conjugate 
polypeptide 
?en T and B 
against the 
or vaccines 
.stance. An 
for active 
antisera in 
Suitable 
eion include 
s aeruginosa 
roduced non- 
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toxic mutant stra:: : ex, 
example, in Fatter 
(1993) , as well £ s : : ner 
immunocarriers . 

In order tc cere .hi a: e t 
antigen is first eeriest izec . 
to derivatize ant : g-. : . anc 
immunocarrier . In 
the antigen are acti 
pyridinium tetrauac . 
derivatized with a . . 
acid dihydrazide Al' 
the art, according tc 
154: 20S:21C (1991 . 
diphtheria toxoid (IV 
Pseudomonas aerugmc. 
another suitable 
dimethylaminopropy : 
conjugates can be sol.. 
exclusion chromatcgra :. 

Preferably the 
an adjuvant which 
antibodies . Typical 
adjuvant ( CFA) , ir.ee:: 
and other adjuvants 
Dextran sulfate has b-. 
IgG 2 antibody against 
and also is suitable . e :.n are 
I ndu c 1 1 on c : - ~ e 1 e r e m i 
laboratory animals , tegairee 
organisms or some tisvtous 
resistance. In v::rc hr.agocyt 
as a correlate of protective 
and other mammals. V. t:ns r. 
specific monoclone. ' • ?°-V : 
Enteroccccus strains e. v;:r: 
according to the ::a : : - rescr 
Di s . Immun . 5 E : 1 1 6 7 - ' 



: . ..:ai •:. . 
. tares:". : 
acccrci: 
t he me t he 

rllV. .. 
trier th 
hTOci: r me : 



:en con; 

t 3 S t h ■' 

j uvant s 
e t e Ire 
.table 
shewn : 

.phylccc 



. - - i ^ cx± 



A , as d e s : r i b e d , f or 
and Imco CI: 1023-32 
; ::is common. y used as 

. igen tc a carrier, the 
:cus methods can be used 
. ently link it to an 
hod, hydroxy! groups on 
. - cyano-4 - dime thy 1 amino - 
the antigen is then 
tetetional spacer adipic 
to techniques known in 
: Kohn et al . FEBS Lett. 

is then linked to 
■ant exeprotein A from 
oeianus toxcid (TT) or 
.een by I - ethyl -3 - (3 - 
:SDAC). The resulting 
nreacted ant: gen by size 

site is administered with 
rttective la 3 subtype 2 
rehude complete Freund 1 s 
: s adjuvant (I FA) , alum 
rtuman and animal use. 
be a potent stimulator of 
al cell surface antigens, 

:. some mammals, e.g., 
tremely high numbers of 
ether to lower the host 

however, can be studied 
t:nity in v: v • fcr humans 

the ability of antigen- 
tl antibodies to opsonize 
■-eesured by phagocytosis, 
ih Kojima et al . , Infect. 

: - 9 o ) . In vi tro 
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opsonophagocytcs: e 
being predictive e: : 
Fischer et al . c:r. . . - 
antibody determincc . 
vivo activity. J. In: 

Antibodies : • 
according to the :nve.:.: 
specific phagocytes i :■: . 
the Enterococcus art:-e 
the opsonophagocytcs;: 
by human polymcrphcne _ 
presence of humar. :c;:.; 
assays thus indicate 
antigens are prcter: r. 
and E. faecium. A ~ e 
faecalis and E. :ae:. 
against infection 
Enterococcus strains 
In vivo resu-t: 
vitro opsonophaccry : 
conjugate lowered 
faecalis . 

The present : :re : 
Enterococcus ant ice- 
monoclonal antibedic . 
neutralize £n terrace 
producing these ant:::. 
MOLECULAR CLONING: A : 
Laboratory (Cole :-. : 
HYBRIDOMA FORMATION 1 
Vitetta et al . , A™;. 
Raso, Immunol. Rev. i 
Inoculum for pa- 
is prepared by dispt 
physiolcgically- tc i e. 
an aqueous compear: 
inoculum, with or ve. 
mammal, and the : : 



1 1 cac 



an 



: '.- r err i zed m the field as 
s e vaccine. lor example, 
::t;_;::on between functional 
wire opsonic essay and in 
lis. 1£9 : 114-9 (1994 :■ . 
: ". e v tin: Enterococcus antigens 
::• are epeen; c and facilitate type- 
Ratn: antibodies raised against 
:;s are able specifically tc mediate 
:. : the strains carrying the antigens 
.ear leukecytes (PMN! cells in the 



^ernent. . 

■ -. againe: 
seme cast 
antigen 
\ rem the 



^ i s as say s 
:eremia m 



re in vitro 
::es to the 
meet ion b\ 



:hagocytosis 
Enterococcus 
E. faecalis 



in a combination of E. 
can be usee to protect 
majority cf clinical 

.err with results of in 
Antibodies to EFS1 
rice challenged with E. 



; . _ :.• • relates tc the use of the 
o rrecvee roiyclonai antibodies or 
rouse cr human) that bind to or 
Illustrative protocols for 
described m Chapter 11 of 
MAITCAL , Cold Spring Harbor 
icr, NY); in METHODS OF 
vans. Press (Clifton, NJ) ; in 
£ 2: 159-83 (11-32); and in 



AE0RA1 



. Rev. 
13- 117 



ne ma 



rcey production typically 
uiicen-imtTunocarrier in a 

such as saline, to form 
rrrstimulatcry amount of 
en: is administered to a 

men is maintained for a 
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time period suffic:c:c : : . r 
anti - Enterococcus arc. - a :. 
the antigen - inir,urx::::"v: ■: r 
are not already primed tc 
Antibodies car. :: t .. , 
var i e t y c f c ommon 1 y i s e :: 
donkeys , swine , r abb : v s , 
and mice, and eve:. voce 
selection, fraction;:: 
may alsc be raise:. cy 
formalin-killed si. ra:..r c 
conventional methccs, b.t 
serum or plasma fcr ::;:"':n 
The antibodies in: 
harvested and isolate-:: tc 
techniques, such a:--' :y 
chromatography, or r i:a 
is, by binding an::. : :. : 
like Sephadex™, pass;.::u 
thereby retaining specif 
other immuncglobul :r. c 
recovering purified acti: 
agent, optionally fc^to' 
example, by passage 
antigens or ether nor rat 
be preferred when isc-at: 
sera or plasma cf anna:: 
titer against the pa- nc: 
retention of ant::: : ;.■ ; 
antigen. They can ::.::: : 
immunization against otr 
A monoclonal anti: 
detectable limits.. : . i 
site capable of e::^ :: 
antigen. Suitable 
prepared using cenve: c: .: 

To form hybrico r. c s 
composition of the ;. : • s ■- 



may 

respc 
,ce a:: 

an: ra 
horse; 

\nd car 



ec: 
er 
uce 
th 



the 

ic an: 
gGs ■ 
-edies 
vec 

ugh a 
n t r.ocen 
:mg the 
as that 
:;gen : a 
:_ na t 1 
; . •: • use: 
rams c 
ibedy 
y one 
*- - - - o 

c ihodi* 



;•■;-:: to induce protecting 
ca . Boosting doses of 
sed in individuals that 

the antigen, 
id"/ preparations from a 

cuch goats, primates, 
.ens, guinea pigs, rats, 
c:es after appropriate 
cot ion. Animal anti sera 
tinq the animals with 
ilis and/ or £. faecium by 

animals ana recovering 
s : ng . 

this fashion can be 
a: desired by well known 
nit ionaticn and column 
: v y chromatography; that 
: -raphe c column packing 
erum through the column, 
caies and separating out 
contaminants, and then 
...i:ion with a chaotropic 
:rcaer purification, for 
icia of bound blood group 
ties. This procedure may 
sired antibodies from the 
ve developed an antibody 
:c::;cn, thus assuring the 
tenable of binding to the 
preparations for passive 
:aecalis and E . faecium. 

ion contains, within 
i: of antibody combining 
1:11 to the Enterococcus 
monoclonal form can be 
:: c rT: a t e chno 1 ogy . 
:. a monoclonal antibody 
:_:. is produced, a myeloma 
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or other self -per;:-: ; 
lymphocytes cbt air.t:: 
the spleen of a mamma . 
antigen. It is pre: 
from the same specie-, 
typically fused wi::. 
glycol 1500. Fuse; 
sensitivity to HAT. 
molecules of this :a 
ELISA. 

A Baib/C mouse 
nodes or splenocytes a 
preparing murine cr 
myelomas for use 1a 
hypoxanthine- aminopt e: 
lines, a preferred 
preferred fusion pae 
production is 5HM-111 
Rockville, Md . under 

A monoclonal a: 
invention can be p: 
hybridoma culture car 
a hybr i doma that s 
appropriate specif r :: 
conditions and for 
hybridoma to secret 
medium. The antibody 
The antibody molecule 
known techniques. 

Media useful far 
are both well known : 
and include synthet: 
like. An exemplary 
essential medium sue; 
An exemplary inbred 
Other me the a. 
compositions are a. 
fusions, since it : 



time cell line is fused with 
:tt pe mineral blood., lymph nodes or 
•dari:dd:.i:ec; with the Lnterococcus 
red tea: the myeloma cell line be 
e trie 1 ye;eae eytes . Splenocytes are 
myeloma ceils using polyethylene 
hybrids are selectee by their 
Hybridemat secreting the antibody 
diLici. lie. tL; identified using an 



■. e e i i , a a ma : . e; e r i phe r a 1 b i oo d , 1 ymph 
e tne preferred materials for use in 
tuman h vb r i dema s . Suitable mouse 
tne pre sere invention include the 
in- thymidine- sensitive (HAT) cell 
■yeloma teeny P3X6 3 - Ag & . 653 . The 
net fee :e:ne:. monc clonal antibody 
a neterotiyel en.a available from ATCC , 
a- • designation CRL 166S. 
:_.body ceatea : t ion of the present 
icuced ay initiating a monoclonal 
■■rising a nutrient medium containing 
crates ant if; a dy moiecules of the 
Tne culture is maintained under 
3 time period sufficient for the 
tne ant i :i cd v molecules into the 
cent amine medium is then collected. 

isolated further by well 

en cf these compositions 
commercially available, 
i-:-., inbred mice and the 
a: is Dulbecco's Minimal 
a 20% fetal calf serum, 
e tne Balb/c . 
e monoclonal antibody 
a, such as interspecies 
r antigen specificity of 



tnen can te 

he preparati 
tne art ana 

e ] anient ed ea. : ~ . 
: s e strait i 
: pre;: e i ee 
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the antibodies t:;:a area: : 
invention . Humaa . ymencdy; 
individuals can ho : a;-: a v;i:r. 
produce hybridomas waicn car. n: 
of antibodies tha: recagmec 
More preferable in i:::s regard 
does not entail tiv use c: a 
infected human sublet. For a 
with a vaccine as :r:: be:; h 
for antibodies su::ably use a 
within the preseia invent: 
antibodies can be a: .a ra a: er : ae 
assays using a cc - dici o: :a 
using plates coatee va: a pun: 
The monoclonal and pelye 



produced according i a 
by passive immura::: :c: 
the prevention or * ' a:: 
faecalis and E. L~ :- 
preparation can a a a 
polyclonal compos;::- a 
Enterococcus antigen. s. 
can be a polyclonal 
purified, from an am ma 
Enteroccccus antigen is 
oligoclcnal" mixtur: a 
monoclonal antibcau r 
both E. faecalis ana E 

In both types- f 
link antibodies ' : a T 
polyspecif ic moiem e 
faecalis and E. raeai 
such a linkage is :c 
by mixing two differ 
pepsin digesticr. : 
cleavage to form 
oxidative reforaa: : 
a mixture of F(a;: 



crea- 



te 



:o: ' 



ner 



GKt b . 



r utility in the present 
. ;:eained from infected 
.a:;. an myeloma cell line to 
• : • ned for the production 
ne Enterococcus antigen. 
:cwever, is a process that 
.ia Logical sample from an 
aaal e , a subject immunized 
can serve as a source 
a:: antibody composition 
Punfiec monoclonal 
v aacterial agglutination 
mail isolaees, or by ELISA 
a antigen. 

naL antibody compositions 
description can be used 
ce an immune response for 
am. ction by strains of E. 
hi: regard, :he antibody 
compos:: ion. Such a 
m:: bodies a hat bind to the 
eemnal antibody component 
em preferably affinity 
been challenged with the 
ma : lvely ., an " engineered 
-.a, which is a mixture of 
■a z a rococcu s a nt igens from 

_ : can be advantageous to 
■:; a 1 y t c form a si ng 1 e 
a: binding to both E. 
as. One way of effecting 
a;: F(ab';- : hybrid fragments 
:r accents produced, e.g., by 
re::: antibodies, reductive 
fragments, followed by 
mmide linkages to produce 
aicaudinc h y b r i d f r a gmen t s 
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containing a Fab' : 
antigens . Me the- : 
fragments are di a : . . 
BIOLOGY AND MEDIIM::! 
(1978) ; Niscnof f c- ; 
(1961) ; and Hamraeiu. 
(1968) ; and in U.S. r 
Other methods a 
fragments that arc 
use of bifuncticna- 
Recombinant mole:;:, . 
and heaw chains c: 
products of a met:.::: 
patent No . 4 , 81 £ , 1 E- 
recombinant or sya:. 
characteristics c: a 
invention. More an a 
or antibody fragr.e::: 
known in the art . 

An antibody :::: 
present invention c; 
fragments, or sua:: 
immunoglobulin of a:a 
chi mer i c ant ibccie a 
multiple antigen c: 
e.g., F(ab') 2( Far 
fragment s , and ace : z 
any natural, synan- 
that acts like an 
to form a complex, 
expr e ssed and a s s a al 
like E. coli . A 1 a: 
express a popular i a 
equal to or excee 
predecessor antibca; 
1275-81 (1989) . 

Antigen ccra \ 
invention can be 



et a. 
nt No 
:now:. 

rely 
~ae: a 
a knea 
ant i a; 



aa 



ae t : 



dif : 



cr. -v" r; t~i * 



a ;ncaj:a 
accents . 

class., e . 

cr hybn 
ernoDe a 



>caci 



:o each cf the original 
such kyrrid antibody 
LAEELZ" ANTIBODIES IN 
av-Hill Ini'l Book Co. 
rhem. Sacpnrys. 93: 470 
Exp. Med. 128 : 1461 
I, 647. 

art to make bivalent 
specific, for example, 
an cleaved fragments. 

incorporate the light 
See, for instance, the 
: by Ecas et al . , U.S . 
methods af producing 
molecules having the 
ncluded in the present 
monospecific antibodies 
: usinc various linkers 



a a in acccrcance with the 
o-e antibodies, antibody 
ar:ibcdies can be whole 
IgG, IgM. IgA, IgD, IgE, 
aa antibodies with dual or 
specificities, or fragments, 
the like, including hybrid 
i c 1 a d e s a ny i mmu n og 1 obul in or 
•. a.Hy engineered protein 
aiaaiaa to a speaific antigen 
aa^a: Fab molecules can be 
aor.er : caily transformed host 
-stem is available thus to 
:tn a potential diversity 
subject generating the 
v; . t . , et a:., Science 246 : 



rreaient i: 



the present 
composition, 
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further comprising s pnarns :>:- ' 
for the active incr-icier/. . ur:: 
to induce a cellu;....: '• '• *• u:r. : • 
vivo of antibodies v/:.: sr. c emit a: 
this regard, a 
material that can tr uses as 
medicament because the mater 
medically acceptors- as wel.: £ 
agent, in the context cf v, 
addition to a suitable e;ee 
acceptable carries can set 
additives like diluents, 
preservatives anc s us . . i s : u~ 
Pursuant tc tun present : 
be administered tc a sun;: est 
faecalis or E. fae:.;^:, there- 
protective immune response : 
subject. Alternatively, 
invention can be ^dminisssre 
faecalis and/or E. laecium ir 
but is at a sufi-Sientiy e 
response produces v s tne v 
further spread of infection. 

By another apprcacn, 
invention can be administered 
a source for immure glebu^: 
challenge from tne specs 
antibodies directed acamsi 
treated would cons-:-:- piasms 
would then be srtameo. 
fractionation met; :r;:..cgy . 
subject in order tc impart : 
Enterococcus infest: sr. its 
invention are part isui. a r it- 
individuals, for i:ur.ucua.£ 
or where time does net perm.i: 
own antibodies in respcr.se t 



„Iy acceptable carrier 
u be used as a vaccine 
e and/ cr t roduction in 
rococcut infection. In 
rseptabie carrier is a 
sle for administering a 
is inert cr otherwise 
-patible with the active 
e administration. In 
a pharmaceut ically 
convent icnal vaccine 
svants, antioxidants, 
v s 

::cr. ( such a vaccine can 
.ready infected with E. 

induce a Enterococcua- 
_ or cellular) in that 
Lue within the present 

i subiect in which E. 
.:n already has occurred 
stage tnat the immune 
:e effectively inhibits 

-cme of the present 
subject who then acts as 
:rsduced in response to 
vaccine tnat contains 
s coccus. A subject thus 
v;hicn immune globulin 
conventional plasma - 
assminis teres to another 
.ar.ee against or to treat 
icculins according to the 
for immune -compromised 
"v . mg invasive procedures 
individual to produce his 
• s - nat i su . 
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Similarly, a.c; 
antibodies produce 
be conjugated tc 
subject in whom Entc 
but has not beccau- 
material producec aa 
be administered ir. 
as defined herein. 

The present 
reference to the f i 



enal an:.: - Enterococcus 
present invention can 
and admin: stered to a 
an has already occurred 
To this end, antibody 
asent description would 
ilv acceptable carrier, 

further described by 

a 1 1 v e e x amp 1 e s . 



Fera 



Example 1 : 

E. faecalis ana 
broth supplement ee 
80 -liter ferment or a 
37 °C. The ferment. a., 
hour old seed cultur- 
at 2 00 rpm for 16- _. 4 
Cells to be a a 
antiserum were f 
temperature. Cel^s 
centrif ugat ion at 14 
Approximately 50 0 a 
weight) were obtain* 
EFS2 and EFM3 , res a 



"om 



oralis an d E . faecium 
:e cultivated in Columbia 
and 4% glucose in an 
.iters cf orcth medium at 



wit 



one 



.iter of a 16 



vm re qrown with agitation 

— t.o prepare whole cell 
•:ec overnigha at room 
.car. ion were harvested by 
scored at -70°C until use. 
22 2 q cf cell paste (net 
...;:er fermentor for EFS1, 



Example 2 



Prer; 



Killed and term, 
faecalis and three t 
Example 1 were ad: 
intravenously irate 
rabbits received . 
intervals after ah 
serum was collect--: 
whole cell serum b 



. n ~ e : 



a:: . 



ale cell antiserum 

■I la from tv;c strains of E. 

iaeciurr> cultivated as in 
2 =1 and were injected 
■:■ adjuvant was used. The 
aaal were aied at weekly 
an and positive whole cell 
IgG was purified from 
a ;. : :nitv ca 1 umn . 
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Example 3 : 



aecalis and 



Immune rabbin se: 
with the two ki -1 .. 
f aecalis and three v 
faecium were usee : s : 
faecium by slide ^c:.:_::::;it:c:". 
type 61 clinical ir:la:es s: 
isolates of E. fr.e.-;uj,. S;si 
f aecalis (B9.5%; react: ed w 
immuni zation cf rah:: i s w 1 t s s 
one of the 85 clinical isolate 
antisera obtained hp .voluntas 
ATCC 202015. 



:om raboits immunized 
fixed strains of E. 



.n- t lxec 



strains of E* 



if E. faecalis and E. 

antisera were used to 
talis and 85 clinical 
.he 0*7 isolates of E. 
out i sera obtained by 
: ATCC 2 32 013. Forty- 
faeciu/Ti reacted with 

rabbits with cells of 



ATCC 



1 5 Example 4 : Ll 

Based on the r.-ss 
were isolated f i in 
ATCC 202015, respectively. voo 
cell paste or frcv supers., l^o: 
20 Example 1 . 

Purification ci EFS2 antigen 
This antigen w-ss isolates is 
202013. The ant ice n was extracts: 
stirring the cell p:.s:e :134 pv 
25 at 4°C for a pence if 4:: heists, 

obtained by cent: 
concentrated to its 
under reduced pressv 
ethanol was added * 
30 incubated at 4°C ovv 

was separated fro 
Another four velum- 
supernatant and a ^ 
to make a final :0 
35 The mixture was i: 

precipitates were i 



e so. so 



Lon 
Exam.] 
ATCC 
were 



le 3; antigens 
202014, and 

■:>::. racted from 
according to 



the cell paste of ATCC 
-cm the cell surface by 
sold IGi TCA (1735 ml) 

clear supernatant was 
nis supernatant was 
volume oy evaporation 
An equal volume of 95% 
and the solution was 

amount of precipitates 
st by sentrif ugation, 
re added to the clear 

cf 1 s' CaCl 2 was added 

. si i os is. the solution. 
4°C overnight. The 
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The precip::ai:-:F v. 
Of cold 10% TCh arc 
precipitation see: s 
impurities. Final ircc 
precipitation step wert- cisai 
against cold distilled water- 
material was dissolved 1:1 0.11 : 
and loaded on to 0-£epharcse a:: 
column was elutec sequentially v. 
containing 0.1 and . .1 >' 1'all . 
dialyzed against ccc c:s;: — ea ■. 
lyophilized materia] was tar*:;: 
S-300 column ana elutea with 
(PBS) to obtain 251 eg c: the — 
Purification cf EFS2 antige 
Antigen was tariffed ircr. 
from the fermentation c: ATI" t 1 
obtained from the supernal 
precipitation containing 1C i.h 1 
from the 75% ethanai precipitai 
by ion exchange chroma t egrap ay 
The column was elated sequent! 
buffer containing 0.2 and Chi 
fraction was treated with arc 
contaminating prcteiris and subs-- 
size exclusion chromatography 1 
The fractions reacting with wi 
202014 were poclec ana :trt::e; 
exchange step on a h-Scpnarcsi 
eluted with a Imea: 2.2-0.1 h 
Tris-HCl buffer a: pH *" . T; 
isolated from the tells fcl lea- 
release of this malarial free. - 
or enzymatic treatment . 

Purification cf EFM3 antic 
Antigen was extracted irca 
cell paste with : .. : 10-; Til 
described for EPS! A clear 



nimum amount 



50% ana 3 0% ethanol 



;ed to remove more 
vered after 80% ethanol 
m water, dialyzed 
1 lycphilized. This 
is-HCl buffer, pH 7.0, 
exchange column. The 
0.01 M Tris-HCl buffer 
. .2 M Natl fraction was 
r and lycphilized. The 
purified on Sephacryl 
iphate buffered saline 
ourified antiqen. 



superra 
0 . Cruel 
by 2 1 
The fra 
was part 

a Q-Sep: 
■ 'with 0 . 
laCl. T 
a overni 
rely furl: 
Oephacry 1 

cell ant 
: 1 f ied by 
■amn . Tic 
urn chlori 
ame mate 
similar s 



it ant obtained 
a material was 
7 5% ethanol 
iCtion obtained 
tally purified 
aarose column. 
01 M Tris-HCl 
he 0 . 5 M NaCl 
ght to remove 
:er purified by 
S-300 column, 
asera to ATCC 
• a second ion 
e material was 
.de gradient in 
rial also was 
eps after the 
:e by chemical 



surra 



202015 by stirring the 
4°C far 4 8 hours, as 
natant was obtained by 
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centrif ugation . Th . .: 
original l/5th vc:u:. . :;y ev^cr: 
below 4 0°C. An equal volume c 
this solution and scut: 
overnight. A snal. amount ti 
from the supernatant" by cent 
volumes of ethane! v. a re anaea t; 
a sufficient amount :: 1 V. tat. 
10 mM CaCl 2 concent: n in 
incubated again at 
recovered by centr: : neat i cr 

The precipitates were 
of cold 10% TCA anc in 
precipitation stern: wem 
impurities. Final nencu 
precipitation siei .vert, 
buffer, pH 7.0, and uei 
column. The colu.n war 
containing 0.1 M Na _T . Tr 
cold distilled water anc 
material was further cur if 
and eluted with ?E: . An 
pooled, dialyzec naaina 
lyophilized . 



u: .-. . . concentrated to its 
tieu under reduced pressure 
: tti ethane! was added to 
cu was incubated at 4°C 
nnecititates was separated 
:i legation. Another four 

tne clear supernatant, and 
vr.c added to make a final 

a ciut ion. Tne mixture was 
an. . The precipitates were 



a i s : 



nerved in a minimum amount 
vi E 0 n and 8 0% ethanol 
j e a :: e d to re mo v e more 
crcvered after 80% ethanol 
:vec: in 0.C1 M Tris-HCl 
vu;:narose anion exchange 
en ny the above buffer 
:iitr. was dialyzed against 
r lined. The lyophilized 
tenhacryr S-300 column 
cent amine fractions were 
aa distilled water and 



Example 5 : Am i - 

The antigens : 
determine their com: 
of four sugars : 
glucose and 2-acetat 
calculated molar na 
analysis cf the ant 



:a: ion 



;amrle 4 were analyzed to 
1 ccmorises major amounts 
- d ecxy-glucose, rhamnos e , 
.... a - rose- in an approximate 
complete biochemical 
: n Table 1 . 
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Assay performed 


; Result 




Phenol-sulf uric ac:c ; ^ 2 — \ 1 \ 


Phosphorus 


! : . b -- 2 . 5 % 




Residual nucleic a; : a i n^ 


Residual protein 






Uronic acid 


, aria-; t •• etabie 




O-acetyl 


; undetectable 





ey 2 -NMR spectroscopy. The 
: ■■:(■ : e at e 5 . 14 (s) , 5 .03 

.- 7 complex) . In the high 
■ & c : e s on a n c e s at 2.21 and 
; at 1-43 (a, J 5t6 = 6Hz) due 

- '-.'-'x v sugar. A complete 
v:n in Figure 1 . 

v.risaccharide repeat, as 
One of the sugars is a 

sacars do net contain N- or 
. : a e cave a positive color 

indicating the presence of 
.ticer was eluted from anion 
maining >0.20 M NaCl and it 
eke t a mmunoeiectrophoresis , 
::.c:c croups. 

:;;::e:: revealed the presence 
se and galactose as the two 
iccnemical analysis of the 



The material also eras analyzes : 
major down field : • - a -a ccserva': 
(s) , 5.01 (d, J,.;-2 \ H:! , . - •: 
field region the spectrum ccce 
2.18 due to N-acetyl arcane a:a 
to the 6 -methyl great a: tee - 
spectrum of the materia- is caa 
EFS2 antigen :::tr;ser a 
determined by nH-NKt: -Figure 2, 
6-deoxy sugar. The constituent 
O-acetyl subst i tuent e . The a: 
in phenol -sulfuric acid assay 
neutral sugar residues. Tne in 
exchange column v/itr tuner eec 
moved towards the ancde in ee 
which means that it centaine a; 

Sugar analysis _ :. FFX2 an 
of 2 - ace t ami do - 2 - a eery - cane: ' 
major sugars. 2. complete i: 
antigen is given in 2 ant 1. 
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Assay performed 


Result 


Phenol-sulf uric ac: 




Phosphorus 


: . : : - : .6% 


Residual nucleic \ 


Residual protein 


i 

^ 0, 

i < Z 'c 

i 


Uronic acid 


; u nee tec table 


O-acetyl 


; undetectable 



EFM3 antiget .... was ana:, yzea oy H l -NKR spectroscopy 
and the full spectrum is snown in Figure 3. The 
characteristic re£;:.:-.:c:e?: observed in. the downfield region 
were at 6. 5.01 c 4.7: a .7 = 7. e Hz), 4.6-4.55, 
(complex) and 4. £2 .d, J = 7.s :iz; . Protons from N- acetyl 
groups resonated it. ':::e hicn : ■ e ". d region at 5. 2.14, 2.20 
and 2.21. 

EFS1 and EFE2 eacn reaccea specifically in capillary 
with antisera obtained fret. : arc: : c immunized with a whole 
cell vaccine of at::: 2C2c:: ana 22722 202014, respectively. 
Additionally, EFS2 tea ate a v/itn v:ncia cell antisera to ATCC 
202013 in capillar-/, cue tc tne expression of minor amounts 
of EFS2 by EFS1 steams. EF£1 u_a not react with whole 
cell antisera tc ;,TCC 2C22:t :n capillary, and more 
sensitive technique;/ such -a cc: clot are required to 
detect the presence 2F22 /t-aiu: anticodies in EFS2 

immunized rabbit ser/a . FF:4: .:/ . a a reacted specifically 
with sera from rabbit- immunicca via:, cells cf ATCC 202015. 
EFM3 antigen did tc: crocs read with specific antisera 
obtained from rabbi- immunized v/ita either ATCC 202013 or 
ATCC 202014 . 

In an in uit:e u/cc/ /at:/:: antisera against ATCC 
202013 specif ical- tea t eni a 22: component of human 
complement on plat- : ccatea ..1:;. 2d : antiaen, ana rabbit 
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antisera agams: /. 
component of human 
antigen. No cross 



:;;":cali\' deposited C3b 
p. ates coated with EFM3 
;2L occurred. 



Example 6 : otlLehtn^Tdh 



:t iaer: - immune carrier 



A solution of 
in an ice-water ba: 
of 1 - cyano- 4 - dime t ho 1 aminccyr 
was added to this solution, 
volume of above antigen sc. 
aqueous triethyl amine sc.u:i 
solution added eai-ier tnen 
stirring the mixture r or a 
equal volume of l.L X ATH :-:co 
hydrogen carbenat-r was anai 
stirred at 4°C over: 
water and iycphilizc 
The amount of ATH :r 
colorimetricai ly ry 
assay . 

Equal amounts t 
were dissolved in v.o 
10 mg/ml of each ee: 
pH 5 . 6 using C . 1 M - 
added a freshly 
dimethyl aminoprepy 1 
of water, in an amc\ 
The solution was st 
pH of the solution 
The reaction was st 
7.0 with 0.1 M NaC." 
exclusion chroma tc ; 
with PBS . The 
conjugates was det-- 
BCA assay using 



: orient 



aoor CO mg/ml) was cooled 
raecoe solution (100 mg/ml) 
ne i ■; sraf lucroborate (CDAP) 
a an amount 1.2 times the 
:c:o A volume of 0.2 M 
ecual to the volume of CDAP 
as added dropwise. After 
al co" 2 minut.es at 4°C, an 
.on. nreoared in 0.5 M sodium 
The above solution was 
/zed against cold distilled 
denvatized final product, 
tot: antigen was determined 
nzene sulfonic acid (TNBS) 

onset: polys as char ide and DT 
in final concentration of 5- 
ii s solution was adjusted to 
ocio. To this solution was 



: sua: eo 



: iot 



l-ethyl-3- (3- 



carbec 



:ec 



et nee 



n e 



:ce ; EDAC) in minimum amount 
eo bv weight of the antigen, 
oslv at room temperature and 
neo ot 5.6 using 0.1 M HCL. 
1 ho or by cringing the pH to 
: - no a t e wa s c b z a ined by size 
noitacrvl S-10C column eluted 
.ntiaen and protein in the 
ler.ci sulfuric acid assay and 
so no in- antigen or BSA as 



standards , respect o.oy 
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Example ? : F r f ~ - _e s*y u;. ;_ ' ; : "._ .-era tr- Enterococcus 

r, r; t . y : - : ::" . : . . ; : ■ coni r.c-tes 

White femal-: /Jew . as: tats its were immunized by 

subcutaneous iniecucn v::::. L :. .as cf antigen- immunocarrier 
conjugate prepared according t: Lxampie 6 on days 0, 14 and 
28. The first infection was :::.ver : with an equal volume of 
complete Freund 1 s adjuvant { CFF ) and subsequent injections 
were given with ;n;-c:xlete Freund 1 ;: adjuvant (IFA). Test 
bleeds taken fro- : abhi; s we: • :e:n;;:red fcr the presence 
of precipitating sa:a - a ant . specific :o the antigen 

with which they were utses:: . . . farther injections were 
given as needed tc docs: tne . 

Rabbits were tied t „ attain nigh Altered rabbit 
antisera that contained antibodies specific to the antigen 
with which they were immunized. The antisera were used to 
evaluate the ability cf the specific antibodies to mediate 
opsonophagocytosis c: cerressc name Enterccoccus bacteria 
by HL-60 cells m in vitro satavs . 

Sera obtained iron rare: t a utsaunized with E. faecalis 
EFS1-DT conjugate were nice ci to-red and gave precipitates 
with EFS1 in capillary. us antibodies were able to 
mediate killing ct cells carrying FFS1 by HL 60 in the 
presence of complement. Rabbits :mmunized with E. faecium 
antigen-DT conjugate were also able to elicit antigen 
specific antibodies. These antibodies gave precipitates 
with E. faecium antigen m caoii-lary. 



Example S : In ' 

Bacteria weie 
Todd Hewitt thicg 
incubated for IS -2 
were scraped frc 
milliliters cf see: 
2 000 rpm for 10 mi: 
removed. The pe- 
milliliters cf s: 
suspension cf baa 
54 0 nm. 



n s I ■ 
:1a t 

the 



rsuosis assays 

us~. stock neads to a new 
state. The plate was 
u. 5% cc : . The bacteria 
ana suspended in two 

-s tube was centrifuged at 
una the supernatant was 
was re suspended in two 
and used to prepare a 

• . - a", density of 0.1 at 
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A 1:100 '. r; ; .: ramp ' - prepared frcm the above- 
described bacterid- .. err;. :. ir - 5 medium was used as 
working stock cf better;;; :;: , ;;cn. This bacterial 
preparation was :es:ec : ; ca:::. : :: : .i r : responding antisera for 
positive slice acc.. :;:..;-a::c:: The- :::;Cterial working stock 
was loaded into pi:- - wel^s with the appropriate 

dilution cf RP-5 medium. 

PMNs were cb^:::ec :rc:;: KL-6C cells adjusted to a 
concentration cf :. ; :■: 1 C cell:; per mi in RF-5 medium. The 
PMN cells were :e;:r;:;gc-;: : -. : ;C0 rpm for 10 minutes at 
30-35°C. The pelleted cel^s were resuspended in five 
milliliters of RF-: r-;:r;r: art cer. t r : f uged at 1000 rpm for 
10 minutes. The : el . ev • :: r 1 '.. .. were resuspended in one 
milliliter cf RF- ; - medium ;r • • . •: _ - : ;-: working concentration 
of lxl0 7 /ml. 

A human corr :e-;e:r. prere::ed ;rrm human serum was 
diluted to 1:40 _r RT-5 medium. The reaction mixture in 
the microtiter pitte wells ccntamed 50 /il of bacteria 
[10 6 - 10 7 cells/mi] . " : .A f ::T::ec sera, 50 pi PMN [IxlO 7 
cells/ml] and 50 cf complement r :40] , to give a total 
volume of 200 pi. A:; time zer: 20 pi sample from the 

reaction plate was serially ;:^;e:; 10* 1 , 10 : , 10' 3 and 10" 4 . 
A 10 pi sample frcm each riluti;:; war plated onto a tryptic 
soy agar ( TSA) plate. The TSA plates were incubated 
overnight 37°C, 1 ' TC : After ere time zero dilution, the 
reaction plate was incubated at : 1 7 c T for 90 minutes. The 
samples were remir.ee. A 2C ul sample from the reaction 
plate was serially Are t IT .. 1 A : , 10" 3 and 10" 4 . A 10 pi 
sample from each rilrtirr wee plated onto a TSA plates, 
which then were :i:uia:ec cverammri 37°C, 5% C0 2 . 
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The bacteri:.; 
di 1 ut i on / s amp 1 e /' p ^ a t e 
calculated bv the ::r 



e counted for each 
oe kill cf bacteria was 



% kill - Mo. oi coiorv. nz 



n-j. c cc.:cnies n: T 9Q X 100 



Both whole c •. .. : a:u: :-erv: 
ATCC 202013 and i arre t l a:\ttr 
conjugates mediator, the :t)sc: 
by HL-60 in the presence c: 
activity of ant i - EES 1 - EE 1 core 
a b s o r be d out c o :t. t: 1 e t e 1 \ ■ o y 
activity cf whole cell aorrse: 
with EFS1-DT co::pc3te iodic, 
activity of the otitic tell or 
directed toward s an antigen 
activity of both a:n:-EEEl- 
antibodies were completely 
Whole cell antibcaiee raises 
react with EFS1 in acglu::nat 
that EFS1 and EFrL arc cisti: 

Whole cell antiserum 
ATCC 202014 mediated tee ops: 
by HL-60 an the presence cf 
cell rabbit antibodies a 
op s o nopha gocytosis t : roe 1 1 

including EFS1 isolates, ty ; 

complement. Thus 

the EFS2 . EFSl- 

opsonic act ivi toy 

immunized with ATI 

the immune resporrs 

against EFS2 ante 

antigen can mec: 

faecalis isolate? 

complement . 



:c : or rabbits immunized with 
raised against EFS1-DT 
er oaoccytosis of E. faecalis 

oomao complement. Opsonic 
• rear •. rabbit antibodies was 
E E c 1 - r T conjugate. Opsonic 
or oar only partially absorbed 
r: .i re mat part of the opsonic 
insert arises from antibodies 

- : nor than EFS1 . Opsonic 
IE r r ugate and whole cell 

• . rroa out by ATCC 202013. 
aoainst ATCC 202014 did not 

at says, clearly indicating 
: r ■ an : gens . 

: ret rabbits immunized with 
::tot oaaccytosis of E. faecalis 
cocao complement. The whole 
isc were able to mediate 
role E. faecalis isolates, 

• : io the presence of human 
roc could be absorbed out by 
to ftiied to absorb out the 

re^l antiserum from rabbits 
lots reservation suggests that 

so EEs 1 isolates in rabbits is 
\t tor antibodies against EFS2 
;ooaoicycosis of multiple E. 
:. r. the presence of human 
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Example 9 ; In -.' 

A total cf £1 
with 15 mice m \-. ;. • 
the third group, 
immunized with an 
protein G column-:.; 
conjugate immunize 
(N-IgG) . The thi: : 
four hours later, 
of an EFS1 strain 
mucin. Blood sampl 
their eyes at £ .. - ■ 
were plated on TSI 
mice was quant:t;n 
Results are shown : 
After 4 8 hour 
the I-IgG group, 
groups the ccrre 
respectively . I 
sacrificed and the 
these organs wer-; 
Fewer animals 
bacterial col cm za 
group (9/3 0) cr th 
clearly demonstrai 
able to protect mi 



mice from E. faecalis 



vh: 

:DC 



i n :ne 



none 



conjugate ant 1 bodies 

vided into three groups 
.-: groups and 12 mice in 
iirst two groups were 
injection of 0.7 5 mg of 
n£- obtained either from 
-I) or normal rabbits 
aized with PBS. Twenty 
mllenged with 5x1 0 7 CFU 
:I313, mixed with 5% hog 
cm all the mice through 
c hours . These samples 
a of bacteremia in the 
counts in the blood. 

:.: ce were bacteremic in 
HgG and PBS immunized 
were 60% and 79%, 
all the animals were 
cneys were isolated and 
nacterial colonization. 

(4/30) had detectable 
yc compared to the N-IgG 
— } . These observations 
irlic to EFSI antigen are 
lis bacterial challenge. 
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WHAT WE CLAIM 



1. An iscIo;;xo 
the group consisting : 
2 -ace t ami do- 2 -decxy - gL ■ 
ratio, an E . faecalis 
repeat which comprises 
antigen compri sing 
galactose . 



: ; ooo. antigen selected from 
P. .lis antigen comprising 

. : . xo.omnose in a 1:2 molar 
oeo :cr. rising a trisaccharide 
-dec xy p;;gar, and an E. faecium 
e: do - - deoxy- galactose and 



2. An ami go 
antigen as claimed 
immuno carrier . 



ugate, comprising an 
/alently bonded to an 



3 . An antiae: 
claim 2, wherein 
a recombinant ly - prcc; 
aeruginosa exotoxin ; 



•:o : ogate as claimed in 
oo.-: is diphtheria toxoid or 
ocx: a mutant of Pseudomonas 



4 . A compos :t: 
antigen as claimed 
pharmaceut ically- aocepo 



is::rq essentially of an 
.aim 1, and a sterile, 
rrier therefor . 



5 . A compos: :i 
antigen- immunocarrier : 
a sterile, pharmaceuci 



isoor.a essentially of an 
: as ::1 aimed in claim 2, and 
:eocaole carrier therefor. 



6 . A compos 1 1 ion 
immunocarrier is dipo; 
produced, non- toxic 
exotoxin A. 



in claim 5, wherein said 
. a or a recombinantly- 
Pseudomonas aeruginosa 



7. A comocoitico 10001:2100 an E. faecalis antigen 
and an E. faeciuri aon: .0 - s:o:ile, pharmaceut ically- 
acceptable carrier t he re r or . 

8. A coiriosxx:: 1 o.:..oo; :n claim 7, wherein each 
of said antigens is 0000 : tc on immunocarrier. 
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9 . A compcs: 
of said antiaens i£ 



:;ec: i:. claim 8, wherein each 
;;c a:.-_- same immunocarrier . 



10 . 

immunocarrier is a r-: rata 
of Pseudomonas aerucinc r. 

11. A multivalent: 
an immunocarrier v;itt 
antibodies to ATCC ZG2C-:: 
with an antigen that reac 
a conjugate of an it,: 1 :::;:: 
with antibodies at AT 
immunocarrier witn an a: 
to ATCC 202016, and a ccr 
antigen that reacts 
sterile , pharmaceutic^ 



claim 9, wherein said 
iced, non-toxic mutant 



: -.e ccmrrising a conjugate of 
antigen that reacts with 
:cnj uqa - :e of an immunocarrier 
th antibodies to ATCC 202014, 
: with an antigen that reacts 
1201E a conjugate of an 
that reacts with antibodies 
c: at. immunocarrier with an 
neater to ATCC 2 02017, and a 
an a able carrier therefor. 



12. An immunotherapy method comprising a step of 
administering to a subject an immunostiraulatory amount of 
a composition as claimed :n claim L- . 



13. An immune tnerary e- tnta 
administering tc a sub: ec: an laama 
a composition as claimeo m e^aim 

14. A method of preparing an 
against Enterococcw infection , 
immunizing subjects eitr a cc r 
claim 5, collecting alasrta :ram e 
and harvesting an immune y.cnr.-in 
directed against Er* t era caeca r :rc:: 



:omprising a step of 
stimulatory amount of 



tmmunotherapeutic agent 
comprising steps of 
maesition according to 
■aid immunized subjects, 
teat contains antibodies 

.-aid collected plasma. 



15 . A method of ; 
against Enterococcus 
immunizing subn ect t 
claim 8, collecting p. 



:ect ton 



mmunotherapeutic agent 
comprising steps of 
ornnosition according to 
ra.. d immunized subjects, 
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and harvesting an immune . . , : ... . : . :. : . t contains antibodies 
directed against £;: s ercae seas : re:, .-aid collected plasma. 

16. An immune glccal:;i a;. at..i. . ng antibodies directed 
against an antigen ; . 5 . .:. . :m -a :..n claim 1. 

17. An immune gicbulir. containing antibodies directed 
against both E. fat sal ..' a a. raeaium antigens. 

18. An immune c; as claimed in claim 16, 
containing a monoclonal aminecy directed against £. 
faecalis antigen ana a -o::::;:::::^ an; i body directed against 
E. faeciuir* antigen. 

19. An immunotherapy •-• • he. a comprising a step of 
administering to a c s: an immune globulin as claimed in 
claim 16. 

20. An immur.ctherap- ■ method comprising a step of 
administering to a sub~.ee: an . mmica globulin as claimed in 
claim 18. 

21. An antibody re an Lrze race ecus antigen as claimed 
in claim 1 . 

22. A monoclonal anticeay t; an Enteroccccus antigen 
as claimed in claim 1 . 

23. A diagnostic assay a:: delecting the presence of 
ant i-Enterccoccus entirety in a sample; comprising the 
steps of : 

mixing an ITnieroccecas antigen according to claim 1 
with a sample suspected si can: amine Enterococcus- specif ic 
antibody; and 

monitoring said aaaaai- its binding between said 
antigen and Entercccccas - area: : i c a: it i body in said sample. 
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24. A diagnost ic .re;.;- as . aimed in claim 23, 
wherein said antigen n . t :ac ; :a: a en a solid matrix. 



25. A diagncst :c assay :. . a :n a • cting the presence of 
ant i- En terococcus an: :cer; ::. a samole, comprising the steps 
Of: 

mixing a monoclonal Enzerccocczir- antibody according to 
claim 21 with a sample suspected of containing Enterococcus 
antigen; and 

monitoring sail, mixture tor ainding between said 
antigen and said mora clone:; En cere coccus antibody. 



26. A diagnostic assay as si aimed in claim 25, 
wherein said antibody is : mmcc : 1 a sea on a solid matrix. 

27. An isolated Tea serococaas aaaigen that reacts with 
antibodies to one el AT 22 : : : C 1 . AT22 202014, ATCC 202015, 

ATCC 202016, and at : :. > r 

28. An isolates En t era access antigen according to 
claim 27, selectee :rca tae areas consisting of an E. 
faecalis antigen that reacts vac;; antibodies to ATCC 202013 
and comprises 2 - ace r. amice - 1 - deoxy -glucose and rhamnose in 
a 1:2 molar ratic , an £a ; a seal ; s antigen that reacts with 
antibodies to ATCC 102CT1 ana comprises a trisaccharide 
repeat which comprises a l -deoxy sugar, and an E. faecium 
antigen that reacts van; antisjccies to ATCC 202015 and 
c ompr i s e s 2 - ace t ami c c - a - a a a xy - c a I a c t o s e and galactose. 



29. A kit tar aet acting s:\-a presence of anti- 
Enterococcvs antigen m a. sample, comprising: 

a monoclonal Enzenccccci: s antiaody that specifically 

binds to one of atcc mm. 2 14, atcc 202015, atcc 

202016, ana ATC2 .. , 2. . . as meeeeeional antibody being 
labeled with a radioisotope label or an enzyme label; and 
instructions : earrvir.g cut tne assay of claim 25. 
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30. A diac::: : : ; 
wherein said antibody : c 

31. A kit icy c 
Enterococcus ant:bc::v ; :: 

at least one iscla^ 
with antibodies to cue 
202015, ATCC 202016 , an 
labeled with a rac;c;sc: 

instructions ::r ;;a 

32 . A diacncst i c 
wherein said antcqec. ;s 



.;:.c. . ac claimed in claim 29, 
:cc ; : : ; :cc: on a solid matrix. 

ec:::::g r.r.e presence of anti- 

^:::xle . comprising : 
E:::ercc;:\:::us antigen that reacts 

• ::: :.. 13, atcc 202014 , ATCC 
AT" 2 02 c 17, the antigen being 
e :ccel : an enzyme label; and 

-y::y: cu: : .he assay of claim 23. 

ssay as claimed in claim 31, 
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